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(57)Abstract: 

PURPOSE: To provide a high vanadium tool steel 
having high toughness. 

CONSTITUTION: In a high vanadium tool steel having 
a composition consisting of by weight, 1 .0-2.0% C, □ 
1.0% Mn, 3.5-5.0% Cr, 2.0-12.0% Mo, 4.0-20.0% W 
(where Weq is 1 5 to 24 when W+2Mo=Weq), 2.7-5.0% . +*> 
V, and the balance essentially Fe, Si content is ^ 
regulated so that Si=0.4V-(0.95 to 1.05) is satisfied. 

ft 

tig 

>M- 0.3. OA 0* Cl7 

si * (%} 




LEGAL STATUS 

[Date of request for examination] 27.1 2.1 999 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



http://www1.ipdljpo-miti.gojp/PA1/result/detail.../wAAAa16830DA406256907P1.ht 00/11/15 



(19>B*BHMWr C J P) (12) ^ ^ i£p |fr £t $g (A) (ilMWUMfiH** 

^§{§^6-256907 

C43)4>BB B ¥f£ 6 *£(1994) 9 M 13 B 



(sointci. 5 msijiB^ jf ftmrn.^ F I atBa*»Hf 

C 2 2 C 38/00 3 0 2 E 

3 0 1 H 

38/24 



mr* mm* s*s^>a3 ol (i4i) 



(21 


WBFF5-47004 




000003713 










(22)tBSiB 


^5^0993)3^ 8 B 










(72)»JJa* 










Sftl!**«reiID*MBrmB»18 






(74)ft3lA 




(54) [JMMV] 









(57) [Sft] 

[«U£] C : 1 

%J£TF, Cr:3 
2. 0%, W : 4 
o=Weq CO ch cT 



0-2. 0%(tl). Mn : 1 . 0 

5-5. 0%, Mo: 2. 0-1 

0 — 20. 0% (fzfzl>* W+2M 

1 S^Weq^ 2 4) ^ctt^V : 2. 
7-5. 0%^WtWHS±F e^^^^ilAt 
y^AIIiiCii^T, S i M£ 

S i = 0. 4 V- (0. 9 5- 1. 0 5) 







V=3.B% 




1 

i 


^No.4 


480 
























460 






Da / 


















440 








i 








Da 




i 




420 










V ° 1 






' L- 




i 


■I 1 



0.2 0.3 0.4 0.5 0.6 0.7 
Si m ( * > 



(2) 



- 2 5 6 9 0 7 



[«#JH1] C : 1. 0-2. 
U) , S i : 0. 1 — 1 . 0 96, 
Cr : 3. 5 — 5. 0%, Mo 



0% (mm%s vxTm 

Mn: 1. 0%&CF* 
2. 0-12. 0%, 



W:4. 0-20. 0%*5J:tfV:2. 7 — 5. 0%£ 
^L, N : 2 0 Oppm l^TT^^T, M^Hf±F 
ea>£fc0, fc/£LW*J«fc^Mo(75»i, W+2Mo = 
Weq<h-T£<i:£, 
1 5 ^Weq^ 2 4 
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F = - 0. 4 5 CC%) 
4-0. 9 2 CW%) 
+ 32. 7 [N%] ^ 7 

[0 0 0 1 ] 

mm±v>mmftm ^A^s^Axiystc 

[0 0 0 2] 

•>i*iW^<fflt^nT*t. ccDxjyste, m 

C S! CD SWfcift CD 0) «f ffi tC J: 0 A >UJ3* «tt £ nkT 
[0 0 0 3] — «*C*»i«jS«X^«*C*3ViTtt, S i 
A'^^^AiHWTti-to-C*^. La*L9S9i#<oe# 

[0 0 0 4] -€-CTW5tcotS*, ^iAty^AIIii: 

[0 0 0 5] 

F = -0. 45 [C%] [Weq] 



Si=0. 4 V- (0. 95-1. 05) 

[»*JS2] »*« l<0^*ric»JClniA-C, REM: 
0.005-0.50% £$*TT* W*H 1 £>X^rS8<> 

3 ] ^fiE#©acDBaccT8EOH«^5i-r 
S»*B 1 isfctt 2 Wllio 

* 

[Weq] +2. 4 (C%] +0. 8 4 (Mo%) 
+ 2 [V- 1] °- 5 + 5. 4 5 (Si%) 
4 2 

&«J#L^^»tt*i««>fcii5A # ^^^AX^jH^S«"r 
[0 0 0 6] 

[ai$dfftt5fcft«)*a] #fBW<BKWttKA # :*-^ 

^AIRJWt C: 1. 0-2. 0% (11%, KTB 
U) > Si : 0. 1-1.0%, Mn: 1. 0 %£TF, C 
r : 3. 5 — 5. 0%, Mo : 2. 0—12. OX, W: 
4. 0-20. 0%*3 ( £tfV:2. 7-5. 0%£#W 
U N:2 0 0ppm OTT^^T, WIIlFe^ 
b&O, fc/fLW&^tfMoCDSte, W+2Mo=Weq 

1 5 ^Weq^ 2 4 

S i =0. 4V- (0. 9 5- 1. 0 5) 

[0007] ±aE<oa*WJtcaj«Jcini^T* rem : 

0. 0 0 5-0. 5 0 «SS»0Lfc^aS&Sfflt5 
[0 0 0 8] ^■j*ft<B»&fc. $&j«#<Z>:fieOMlcTa5 
+ 2.4 [C%] +0.8 4 [Mo%] 
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+ 0. 9 2 [W%] +2 
+ 32. 7 CN%] ^ 7 

[0 0 0 9] 

IfPffl] *XW<»J:M s m<0'£&1Bj£te* S ii^VIi: 

[0 0 10] C : 1. 0-2. 0% 
«Ybtt£J#J«"rS7n*C r , Mo. 

tt, 1. 0 9^±(0Cj&*fc**ntf&Sfc^. 2. 0% 
[0 0 1 1 ] Mn : 0. 1 - 1 . 0% 



[V- 1] °* 5 + 5. 4 5 (Si%) 
4 2 

Z>. 1. 0 %£SA*£*t»€:III6< U 
40 [0012] Cr : 3. 5 — 5. 0% 

[0013]Mo:2. 0-12. 096, W: 4. 0- 
2 0. 0%, Weq : 15 — 24 

[0 0 14] 

Si : 0.1-1.0%, V: 2.7-5.0% 
50 S i = 0 . 4 V- (0. 95 — 1. 05) 
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frl^. V»£lSUTS i S£±3Ec&«{;;ffi^TfiMfi 

tisTfe&rzo ±»i. oxu, cn^^i^i 

OS i mTmt<0«%T«t»ft , b<D'C»^X. 2. 7 % 
£TEI£V I;: tiS i g£0. 1 0f£< Lfctt 
ni^bf> -ttitt±E(OJ:'5(-*SS»"C*-5. V 

F = -0. 45 CC%] (Weq) +2. 
+ 0. 9 2 [W%] +2 [V- l] 
+ 3 2. 7 CN%) £7. 4 2 

MzC-MC+MeC 



[0015] N : 2 0 0 ppmJ^T 
V£t$&LX&&?&VM\ttm&<Ojzlto&<VTmL. 

-€-n*atcLrvc*«waiug:*ftr*. -w^l 
[oo 16] »5g)S:iijfij|«ic^c^rK^£jnAntf, 

[0017] REM: 0. 0 0 5-0. 50% 
■r««tC-r-5±T, 0. 0 0 5X«±CBREMCDiBlJnA* 

0. 5 OSS^IBSIl^fc. 
[0 0 18] 
4 CC%J +0.8 4 (Mo%) 
o s + 5. 4 5 [SiW 

[0 0 19] 

HRCICLT6 5-6 9 CO £ U/t. 

[0 0 2 0] 



No. 

1 
2 

3 
4 
5 

A 
B 
C 

D 1 
D 2 
D 3 

E . 



S i Mn C r 



1.36 
1.29 
1.42 
1.52 
1.58 

1.36 
1.28 
1.43 
1.55 
1.54 
1.52 
1.59 



0.20 
0.41 
0.39 
0.55 
0.95 

0.10 
0.45 
0.22 
0.65 
0.42 
0.21 
1.15 



0.41 
0.15 
0.92 
0.74 
0.20 

0.55 
0.28 
0.75 
0.41 
0.22 
0.31 
0.38 



4.88 
4.08 
4.16 
4.14 
3.67 

4.65 
4.15 
4.21 
4.14 
4.16 
4.14 
3.69 



Mo 

2.35 
4.02 
5.99 
5.91 
4.20 



W 

19.05 
7.88 
7.73 
8.15 
8.02 



2.93 
3.41 
3.39 
3.85 
4.80 



N 

(ppm) 
185 
20 
48 
82 
150 



REM 

0.008 
0.030 
0.098 
0.482 
0.020 



*MBh&*£JS£ 3mmXrfei5mmXg£ 3 0 mm<£> £ £ tfj 0 flj 

tt£H»Lfc. iTOaWi, ffl¥»CSCM4 1 5 
(HB 19 0) Sffl^i, #m&X2. 9m/sec, 



2.28 18.99 2.89 193 0.008 

4.06 7.79 3.40 18 0.034 

5,89 7.78 3.41 52 0.078 

5.93 8.15 3.86 87 0.485 

5.91 8.15 ' 3.81 75 0.485 

5.89 8.18 3.89 90 0.397 

4.54 7.51 4.80 148 0.020 

2 0 0m, ^E6. 5kg -efTfct** # ft* £369181 N 
o. 1 0D-en€r 1 0 0 <t L&£#<Z5ffiSfcT&6*3L&. 
-^n^co^— ^£r, &£*&CDWeq, S it (SJi) *3«fc 
tfSiSi*, Ffgiz^fctC, S2iC^t\ 
[0 0 2 1 ] 
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0.17 


23.75 


2 
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3*liF»H4. teZmztt&fflD 1 , D 2 43=fctfD 3 KOI* 

t\ s i mt.tKffitiT--9<Dm%$:-7uy hit, 02 

[0 0 2 2] 20 
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